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c) ihoy YmMmx*$>% 0 

[0 0 3 2] 

2^ISWO^«llJfiL«ffiS!l^a«t3J:*aapffl5ctcov»Ta^-t-*o (^ 

<OM) §15^13 (i^f£a»^coi^v>$t$4. WjLtf4-CTfi*iv^ly-h2 l77 ? se 

a$n. h 2 1 12 11 o mmm m 

x.l£#Vi&ite-frfrb%:&WVt<Dmfc&B#2 2^ttrt#f:ftO r tt^ e i&J &-£>-*)■ 
t LTli. 71/- h 2 1 <om. KSr«05gL, 

5^^23t, 71/-I2 1 T7^-^ggg|/£ttiin7:^«m$0^^(OSJg^PJ^L. 
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mm 2 0 0 3 - 3 4 9 7 9 2 v : 6/ 

• < * ? 2 4 t&m t^nrv^ 0 

1 5 (^coit) 5^ ? @e$n 

, ^Sl/>X2 5 6 £4i'LT-*4-^7s 0 4;1'2 7 0 ? g£g$ 4lTV> 

£ 0 itz, )V2 7 IZ&m LTSIJO-^- 5 * * 2 8 mzmztir^zo 

[0 0 3 3] 

:oi -9 m 4 mm<^um^ : m^. 

~t Z> o 

( 1 ) (t-u ^2 3) :Ti 

( 2 ) m (t-u^24) :t 2 

(3) ^<7)^14^ (H 4 -^e/M 7 i ^2 7) : Ts 

(4 ) (+h- 4^?28) : T 4 

[ 0 0 3 4 ] 

'*k\z^ it^y+YUl 8Kov>-cM4 -£ 0 tzth 

\zym^$ttnmt zmfclr&tzzxn &C0-C&&O ^ 
iujTEt- & iz nmn 2 

g-C'&lO, 07 (c) f±2fflO ^cM3 3, 3 4 t 1 1@c7)#;tti^ 3 5 Ci o X 2 y&MIS£ 

44 n tz tb O flJ&f !) £ tk t T v o 
[ 0 0 3 5] 

7fc^-fc y-y-gR i 8 tlfi. 2100^7 7 4^-3 1 , 3 2 0SWfitt^o ^7 t4 7< 

- 3 1 l±3tMMffi<oyt7 7 4 /*— Tab 0 > tIg? r 4 7 s — 3 2 r 4 -Cab 

H 7 ( c ) )fc7 r */*- 3 1 "7 r -f^s- 3 1a, 31b 

tzo^0 ? 0, -e-ftbO^SSKW: 2 *- K 3 3 , 3 4 t) s S2£ HTV^ C 

$*7r4^-3 2 < 0 ^Stc(i, 7* b^"4 4-- K 3 5^'@£$tiTV ^ 0 * 

- K3 3 fi?£S8 1 0 nm<7»fc£mttU 4 §t1g^ 4 *- K 3 4 (±r£g 9 5 0 

#t-t*o ti 8 lonmii, km^m mmm) m^rwy 

<D*: )V\9kit&Mtf%r L < -Cib 0 , r^fi 9 5 0 nmllif^lA^^D kf 

7 tMTtm^* W kfycD^e vn£;R-eab&o 

[0 0 3 6] 

2 4@<75f§7lG?"4 4-- K3 3 , 3 4(±l$5HflMKS&ftU K3 3, 3 4^t 

?tfix JiO&rtTCRItU r 4 7 n - 3 2HAS4LT7* h^44- K3 5CJ: 

oT^ai^n^o «^ra#t§n^jt75 s iSo&i*'eRi4§ti*fc^, 

TtMCfAL, ^iif^ltU>iS 40 A^^D if 7* 

h^"44--K3 5 K J;mi4^RT'& 0 , ®^]Ktti5<ftfi<Jtclog( 1 / R ) "C 

ft#£4l-5 > 0 8 1 0 nmi:tS9 5 0 n mO^CO V'T^j-'S- fl?.ll4^r : }T^''> 4 j-^ Ho § 

R^rilJ^L, jJ‘Olog(l/R)i^5il:i:J:l), SI 8 1 OnmOfMAi UM9 
5 0 n mOfl$ 7 fcJi: A 2 ti-2 > 0 

[ 0 0 3 7 ] 

tf >M^[Hb], tr>«JS«:[Hb 02 ] t-f* t , ®jfc 

jsai &tm7fc®A 2 (±^t**$fii,o 
[ 0 0 3 8 ] 

[12] 

Aj= ax ([ Hb ] x ^ WA (8 1 Own) + [7/Z>0 2 ] x yl Wi)0j (8 1 Own)) 

= fl x([/ft] + [/ft0 2 ])x ^ (8 1 Onm) 

4 2 = ax {[Hb\ x A Hb (950nm) + [Hb0 2 ]x A HbQi (950 nm)) 

= a X a»] + [«.0 2 ]) x (a - [H l^ H ] bo y x 4„(950 M ) + [ J"'’ [ ^ 0il x 4„„, <950„m)) 

[0 0 3 9] 
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v . 



Ah b ( 8 1 0 run) b. AHb ( 9 5 0 nm) > AHb 02(8 1 0 run) AHb 02 ( 9 5 0 run) It^rtl-^r'tiMTCW. 
^^EVu\£y, yu fcf y<r>^)V$lkJt%kWL~Z'1b 0 ^■«K'CK53I-e**o a (± 

tT>**[Hb] + [Hb02], kf >Bft*teftjK[Hb02]/([Hb] + 

[Hb0 2 ])f±± 5^<b.&O «t -9 <bft£«> 

[ 0 0 4 0 ] 

[&3] 



[#Z>] + [//&0 2 ] 

[#&0 2 3 

[M>] + [//Z>0 2 ] 



4 

«x^ w *o 2 (810nm) 

J 2 x A Hb0i (810n/w) - A, x A m (950nm)) 
A x ( A mo 2 (950 nm) - A Hb (950nm)) 



[0 0 4 1 ] 

i Z-X?l± 2WOHZ X SiRjfcSSljetc <£ oT^-t^n tr 

L7t^\ 3 ctcior, 

[0 0 4 2] 

H8li, WJoMtcii, -9-- 

U^23, -9-- 5 7. ? 2 4 , -9--^E/n° 4 ;W 2 7 , +>-- 5A^28, 7 * h *- K 3 
5 5®0-fc ^-9-^abSo 7 * h ^"4 t-K3 5 -Ci±^g8 1 0 n 

I9 5 0 n mO^Jt * «®5£-*- * 7t * > ^g K It 6 $n4:iC44 



o 

[0 0 4 3 ] 

5ii07tnmii, -€-*i'? r *LA 1 -A ADI -AD 5 0 

7 tn 7 • fy 7 i: J: o t f'y 7 0 fy * v 

^-^x; ( i =1 , 2, 3,4, 5) xi **#*<> KfEfEI-* fc&TOfcfc 0 t* 

&o (ar -as ItitM^M) 

[ 0 0 4 4 ] 

[&4] 

mm s+ [ch: ^ u 7c ✓< 9 ^ - 9 

X\ = 01 * fa ) 4 

x 2 = a 2 x (T a - r 3 ) 






{axA HMi ( 8 l 0 nm)J 

f A 2 x (8 1 Onm) -^x ^ w ( 950 »ot)) ^ 

** °* X v x (^ w *o 2 (950 /iw) - ^ W6 (950m/w» } 

rkjjfcitc itm L tc y< y * — 9 



x. = a, x 



, ^ CONT X (*-*1 ^2 ) , 



[ 0 0 4 5] 

OOVt, A'77-^Xi 
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v : 

w*' . X i i (i-1,2,3,4,5) 

[0 0 4 6 ] 

[f&5l 

r £l— ^ 

' 5D(x,) 

X, : 

x, : s'? j 1 — & (D ¥-t£)M 

sd(x ,) : ^ — * (Dmmm^i 

[ 0 0 4 71 

iu3zE^> SocojEffifL'^ > —9 £ i> ot\ <S**lft&it7F£fT7 **6co ^';i/ n 
n-tr -y+)-ni*]^$fi/iR 0M^IE'B$nTv^ o £fc, t'J -®«{± 

„ \s\mtzmw^®.&&zthX','Z>RAM^m&ztiz>o 

t? $ ti%> o 

[0 0 4 81 

R O M C ^ ^ n 7' 5 A f t Lt, tWK ?) ^-xMC £?R*6 

■c* £ SMR««8: fc <£ O T /II 5 e L fc ^ 3 - * £ MS# K 

\z iot, MS# 

t MS# 1 ri* iB2E L tz ffl fcT-VUfrb 
ikfcLtzJ£m<vmMmWL*Rl's'fzWf&, ±IE r (5) 

&5eU ROMMltv^o 

[0 0 4 91 

JiiT. ElffilWfBcO^^ifeSrlSm^imMIilWMScSrM^SiW-rSo tf, 
iiJKCtiJ^T^)^: (1) -CfESSfi&o aoi (i=0, 1, 2, 3, 4, 5) fi, 
aOJe -r - ?frbm & o r &j£ 5iitv»4o a d i £ S#> -5 3MSIiJ2JlTO t is 0 0 
( 1 ) lEait^ * -* «h 7 )^zi - XMJZ.C & o 

list) o 

(3) (i-0,1,2,3,4,5) <7>lit&S*^ MMstMt A1-& 0 

[0 0 5 01 

7^a-7ltC tmmffig^e>jEmt^7 * - 9 Xdi, Xd2, X d 3 , XD4, 
XD5<Dm&*7F-f>X<7>®ffi$: (i) Zft&o 
[0 0 5 1 1 

[&6l 

c = Ax m ,x D2 ,x D3 ,x D4 ,x D5 ) 

= a D0 + a D\X D\ + a D2^D2 + °D2^ D2 + 0 DA^DA + °D5 ^ 05 

[0 0 5 21 

o-cfv^T, BMRM£KJ:*^3-xajKffl5£teCDi t «I1^1/|4: * * «fc 7 * 

D^Rd Rd (4-^^: 
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( 2 ) vmznz, 

[0 0 5 3 ] 

[St 7] 



Ro=T d o. 2 

1=1 

= ^02/5^03^^04/5^05/)) 

/=! 

" 2 

= /! {C Dl “ (^O0 + a D\X DU + a D2^ D2i + °D3^ D3/ + Q D4^D4i + ^05^05/)} (2) 

i=l 

R d ^iRypi- ^ & O (i > (2) aDo, sdi, ***, a ds L T 4f 

[0 0 5 4 ] 

[ft 8] 



5i? 



5/3 



“ — — (^£)0 + a D\^DM + a D2^D2i + Q D3^ D3i + Q D4^ D4i + ^D5^D5/)} ® 



DO 



5/? 



5a 



D — lT.X m {C» (pDO + a D\X D\i + a D2^ Dll + a D3^D3i + ^04^04/ ^DS^DSi)} ® 

Dl i=l 



5/? 



5a 



~ *“ ~2^\ D2i {^D/ (^DO ■*" a D\X DU + G D1^ D2i + a D3^D3i + a D4^ D4i + ^D5^D5/)} — ® 



D2 



/=! 



dR 



da 



~ *“ 2^Jf D3l {C z>/ (^DO **” a D\^ D\i a DlX Dli ^D3^D3i a D4^D4i + ^D5^D5;)} ® 



D3 



dR 



da 



1 n 

~ = “2^^ X D4i{^Di “ (^DO a D\X D\i a D2^ D2i + a D3^ D3i a D4^ D4i ^D5^D5/)} — ^ 



D4 



/=1 



5^ 

5a 



— “2^ D5/ {C D/ — (^£>0 + a D\^DU + a D2^D2i + °D3^ D3i + a D4^ D4i + a D5^D5/)} “ ® O) 



D5 



/=! 



Cd > Xd 1 — XD5 CDmean > Xd 1 mean ^ XD5mean ”4* / 2><tXDimean — 0 ( i — 

i-5) s (i) ^?>5S: (4) 

[ 0 0 5 5 ] 

[ft 9] 

« 0 = C mea „ ~~ a \X\ mea n ~ °2^ Imean ~ a 3^3mea/i _ ^4^4/neon “ a 5^ 5 mean 

= c (4) 

^ mean V y 

ifc, ^ (5) 'Cmzti, JEMIt'*?* —9 X 

Di ( i = 1 - 5) tc fcO^gESfrlisS (6) -CUZtLZ o 
[0 0 5 6 ] 

[Stl 0] 

‘S’oy = _ Dimean Djk ~ ^ DJmea „) = ^T J X Dik X D jk (hj = 1,2,. .5) (5) 

*=1 i=l 

S pic = ''y.(X n ,k — X Dimean )(C Dk -C Dmean ) = '£X Djk (C Dk ~C Dmean ) (i = 1,2,. .5) (6) 



*=i 



*=i 



3S (4) (5) (6) £5$; (3) irftALTSSai-Si:, dE^^rfS^:) ( 

[ 0 0 5 7] 
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[mil] 

^ 1^11 "*■ ^ 2*^12 "*■ ^ 3^13 "*■ a 4*^14 ^ 5^15 = ^ 1 C 

^ 1*^21 + ° 2^22 + a 3^23 + ^ 4^24 + ° 5 ^ 2S = ^2 C 

a \S 3 \ + a 2 S 32 + + a A S 3A + a 5 S 35 = S 3C 

a i^A\ + a 2^42 + a 3^43 + a 4^44 + °5^45 = $4 C 

^\^S\ °2^S2 ■*" °3^53 “*" a 4^54 a 5^5$ ~ ^ SC 

^m^aDoii, 5t (4) £fflv>-C5££>& 0 a di (i=0, 1, 2, 3, 4, 5) 

ROM $ tiz o tc i £ ^oiiij£-c(±, tz^Emt ^ 9 

[0 0 5 8 ] 

mm~Lx, 0 = 0 , 1 , 2 , 3 , 4 , 5 ) 

(8) tLtROMcM$ti^ 0 

[0 0 5 9 ] 

[mi 2 ] 

c = f(X N l ,X N2 ,X N3 ,X N4 ,X N5 ) 

= a N0 + a Nl^N\ ~*~ a N2^ N2 "*" °N3^N3 + °N4^N4 "*" a N$X Ni ( 8 ) 



o,t k *r )v a - 7 , mm < d m m m m <n &&& & m-r o =? & wat iij tel tz& 

( 1 ) o , v^^n/n-t'^twROMCfi 

T%zizfjz’rir)i'3-xmm<7>$tm3: o) «§htv^ c - 

[0 0 6 0] 

[mi 3] 

C = 205.3 + 1 9.8 xX Dl -\$.7xX D2 -24.1x2f D3 -23.0xX D4 -25.2x^r o5 (9) 

m (10) TkTfj*7*-9 x 1 - x 5 O 

[0 0 6 1 ] 

[mi 4] 

C = 95 .2 + 8.7 x X m - 7.2 x X N2 - 8. 1 x X N3 - 7.8 x X M4 - 9.0 x X N5 (10) 

Xm-Xosli^y x 1 ^x 5 1 7t *> 

<VX*hZ>o Xni-Xns(±^”9^-^ X 1 x 5 

fzi><DX'$>& o ^9^ - fc<R5g-f-£ £, lE&ft^* -^<7)95 

%ii- 2^0 + 2 ongoing * 0 
[0 0 6 2] 

«SUP5.Sl#OfflJ5£fitO 1 15!) <h It, jE^ft^;* -5Xi =+0. 15, X 2 =-0. 10, X 3 =- 
0.22, X 4 =-0.11, X 5 =-0.09 £±§EOjt (9) left A1"& t C =220mg/dl t * -5 0 £ 
/:, lfaji: LT, IE«ffc/<?,*-*Xin— 0.05, X N2 =+0.03, Xns=+0. 

06, X N4 =-0. 10, Xn5=+0. 12 ^iifEOzt (10) left X-t Z t C =94mg/dl t & & 0 
[0 0 6 3 ] 

iilT, X 1 ~x 

[0 0 6 4 ] 

H9te, 

tej: or)llRi--5>X7"-7 yt-g-tro >Sr#LH*0*ag 
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r7t-r//77/j 

- $ >?'T -ymtlZo |s]0#tC, fx7^D77A^lL« 

r7t-ry/7-y/j ? j tm&m 

TFi&lr-^TFZti. &;$><!:* n :^<7>ji#?<7)A7j&^;K£ ti& 0 IfL*' 

9 y 1 1 d Ti± v^J (c, }f L #9 y 1 1 a 7) ? T '/'V'x.J Cl >1 rAA $ tifc 

|*J??4C]£< DT, R V 7 b >7 .xT(i, fti$r&!E^ft^7 7 - ACDlftiitC 

ft7n-(;oirilfilt^o 9 R4v>J X(i Tv^xJ o * 7 > fim $ 4i £ 

it, jgg^ic^g < d, wi&m 

9 y b v>y yfimTFZn&o * * y b rv ym& 7 -fz> t , rM£ 

^iLr<7i$^j s aw* e> it &#■*£, ^ b b h «^h r-r'-^&s* 

J ^7F$tL^ 0 ^oft, ^ B B B ^f?tcjfii$lfil^^$tL^o :o^-c\ 

Mfgli, BB# • B#f^D DfciClC#-K43 tcfBt§£ti& 0 

££>, ft 1 5MfeK#:0«!l5c£#o rt££® V'T < rtf $ v> 

[0 0 6 5] 

HI Otc, ±i$r>31^^cop^iiiff7 n-^^i- 0 3iHRg&f4Hl 0i:^tJ:7(:, Mm 
#fHx3, fctbo&tifc&ig-to •> * - 5 > y r y -f <7>ft, M©? 

^■75 ? Mm^§>ft#r^b-2>^'i:'-9 ^<7) A /jl? ;}£;>< 7 -fc— AAH4< 
7 -y-fc-vli, If 7 > 1 l d i Riv\J tc, l l a £ [A^AJ HfllOiaT, AAl£ 
^r>ft, y 7 b -7 i TtifiJ 0 li/AVT. ? 9 & 0 1C7 >; 7 L, >-K? >cotf 

L»ffcUJ:4ffli)&*&35S3fcoA;rtj£T^ilgfc1-<&o ^r, MMatfcttJWJ-*-* 

4 / nrn-t 7 > y * 4 $-££<> !6©&#ic i 0 ffitifrtr)# 9 >i!>*W 

£ti &D, -74 9 n /D-t -y 0 vOn/n-t 

7 >/*4#cS^fctW& r^o r 7 >y^4^m^^r>^I'jfft, 7 7 b^TtiiiJO 
9 DvT. A 4- 1 IZ-b-y b L, 47 >7) If LWjftlZ X ^>#J 0 -e 7- 7 

f So ivry 7 h 4x7 (4iiJ 0 U y'7 7^U- KL, DO ** 7 > rt/if $ fi tz<D 

fr*nfetZ>o #9's 1 1 drt> ? # 77 17 

SliM£n- K-T&o ife, *'7>1 1 art> ? # Sftrtrit^, 8Ufc#tttt1ir#-eabS A£>, 

V 7 b • £g 

2 $MSH£n- K-fS<> *' * > 1 l bllil 1 c fi $ <b nnt-5> AAJO 

A*5<9 6or& 9 , £*i£7&*#$;K.rti^(i&&r&Srt:^ f&f^g4C*j"f& AT j^aR^ 

o , aMRffiKJ: £ltm#l,t.#, 

[0 0 6 6 ] 

J: 'oX%1’zft\.fflL%:^M t RJ^>$-^-, C<7)S£4:J:ot|| 

i -6ao5g*s*t^i&wo 1 

uisiu^ie^tcov'rjsLTujE^So mm.m!8M<omfem.<r>mtLX' 

%> ^^3-^«JK^236mg/dl <Dt § , (W1B#^J [Z X & y< - ^ 

X i =+0. 15, X 2 — 0.10, X 3 =-0. 22, X 4 =-0.11, X s =-0. 09^±|Br>^; (8) iCftA 
t t C = 220mg/d 1 1 * & o 
[0 0 6 7] 

i lWtlt, J: & ^7* ;i/ rr — 7. »iJ^^ ? 88mg/dl <7) D 

^ > nmM^lX&KX&mfcfrb'&tzsEMiksSy 9 - 9 Xm=-0.05, Xn 2 =+0.03, X N3 =+ 
0.06, Xn4— 0.10, Xn 5=+0. 12 ^r±|S<7)^:iCftA1-^<*:C=94mg/dlt^^o ±IEr>^^ 
iO, ®»ap*C^;W3 — ^*JSSr^46<btL* c: D 75 ? 5||g$nAo 

[0 0 6 8] 

hi it±, mmzmw<.ffim%m®mm$k*miRLr*gim.x~m7zLtz9')\s3-ymm, 

it, 5 oAo#t*f.tt:ov»-c« 
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h LA0T&£o 4§M#8ttO. 9 4 7 3 ^ElO^Tn-y Me** 

Lt, DlL$ly=Ax+B (y(i|&$4, x £rijS/J'II <£ 0 "7 -f -y -r 7 7 

&t A=0. 9 9 2> B = — 6. 0 7T‘l)4o 012li, 

£ g#5 Lt$tf T« iJ5e LA 7*^n-x *JK, It $4 * B£3fc*«S;*C0H#«!l5e L tztnvu- 
xmmt LT, 5 OAOfi1if#Kov»Tffl£ifeJ&£:rn y h Lfc0-C** o 4BK«&liO 
. 9 3 8 8t^l>o hWILt, ilIy = Cx + D (yl±SMHl, x (dtjftgi 

) Srfc/KHH&KJ: 0 7 7 7r^ >^S-£SfcC = 0. 9 7 1, D = 6. 8 4 T*£>* 0 
[ 0 0 6 9 ] 

—77, 0i3ii, 0 

l * %> Wim.mmomfe'r- / ^ 

SlSgLfc^n-***, ltW^^m®STI^B#rIiJ^L7L^^3-x?t*L LT, 5 0 
A<7)H^,m^S.O f 5 0 AOMTit^O^ft 1 0 0 Ateov>TiiJ;£*j!f3lr£ An y h LAST 
*4o fflB8#&ti0. 9 3 2 0T*l)5o ISy = Ex + F ( 

ytitfftfc, x!4#i) £*/J>“3fcj£i::«fc 1)71 7rl >^St5tE= 0. 9 6 2 , F = 
8. 1 5 T ab -5> o 
[0 0 7 0] 

:£^Eie <t SSI^ii L J: -6 Sll5£1Bfc (±, l£tttUf'i4Wl «t £ $9 

0 onto 7 * 0 -;/ mh(±, *-o*Hra# 

8H ? 1 [CjSv^ 5«S*^J: L £;tPAT£o «toT, HI 1 1-130 

ism=to, 

o , htzh i mmm- <d ?i j je a - / 1£ ^ l # a * ® ® « ra m & m v » 

AfJJ^ L Jt^T «£ 0 V'iW5ej&*nrH| t * * - L „ 

[H®0^#4'Ifegg] 

[0 0 7 1 ] 

[HI 1 ] #»f.7o -7 ^^omSitl^rai-^Tr-Ll/llo 
[HI 2] fiSTi Rm&m T 2 OSlSgffiO^IBgE'ft 5:^00 
[03] fiSTs oNFW^boaosgWo 

[HI 4] X - * LOM^^EI^ 

L Ag^B-gHlo 

[HI 5] *Sfc93K X ^fcHHiflLlllit?ffJ^®0±®HIo 

[hi 6] mw<vm&-7'u v ?m 0 

[HI 7 ] iPJj^IrlS 7) fulfil 1?9 ^tfTHIo 

[08] mmftK&WZT-jr&mnffitii&irn&Wo 
[hi 9] mw;<Dmttmz7F-tmo 

[ 0 10] v - tTFirmo 

[011] x 

-fu 7 lio 
y 1 @o 

[ 013 ] 

CU ffl -f ay h Hl 0 
[0 0 7 2] 

1 1-Sft®, 12— aHJfeSP, 13-t/m 15-MI®, 1 6-iWlr'/7- 
§I5or^P S, 1 7— ®®feajR4r>-i]-ffi, 1 8— 2 1-/1/-K 2 2-i 
2 3- t-^^, 24-t-^^, 2 5-^lV'/X, 2 6-M«2 
2 7-t-^‘LK 28-t-U7, 3 1, 3 2- jt7 7>fA-, 3 3, 3 4 
3 5 ••• 7 t h A / T — K 
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